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On the cover The Great Nebuta »n Orion is a 
^ cloud fixcitcd » lrK»ndcsccnce by hoi «ar$ 
In its cenier- The phoiograph was made wlih a 
15(Hrt. <3.S-fTj) letcscope. (Copy^^ >\rts/o- 
Aiifiwa/ton Tetescope Boord. 19fl)) 



Mom of Chls material was extracted from the MeGrin^^niryctopecflp 
o/ Science & Technotoffl/. Sbrth Edition, copyrigK t © l^ST^d 
Rfth £d»Gon. copyrlghl © 1982 by McGn>u.«n, nc. A« 
reseived Some maten»I was atso ewracied from the following: 

McGrow-H#« Encvdi^^dta o/ Etectronto end Coniputers, 
<»pw*qhi © 19W by McGrtw-HUl, IfK. AJI rtghtt re$ej«d. 

McGfoii^Miff DMIonory Sdeni(/k and Technloo/ Terms. Third 
Edition copyrtght © 1984 by McGww-Hffl, Inc. AH rtahlS reserved. 

McGmuhHiU Encyc/opedm A«*ftmomy, copylighl © 
1983 by McGraw-Mm. inc. AB rights resaved 

1982 by ^4cGIaa^Hal, Inc. AB righis reseaved 

McOnw4iW Encydopedto o/ the Gewftpfffco/ Sciences, 
copyrishi © 1978 by McGiaw-HHI, Inc. All righi? Tcscived. 

MtGRAW-WnX CONCISE ENCYCLOPEDIA OF SCIENCE 8l TECHN0UX5Y, 

tfghts rtserved. Printed In the United States of Ameito Except as 
pemiitted under the United Sl»te$ Copyright Act 0^976, no port 
of this pubfeatSon may be reproduced or distributed In any form or 
by any means, or stored in a data ba$e or retrieval sysierti, u/lthout 
the prior written petmlsslcn o{ the pwbilsher. 

1234567890 DOW/DQW 8965432109 

Ubrary of Confess Cataloging In Publication Data 

McGraw-rtfll concise encyclopedia of science «( technology / SybU P. 
Paficer, editor In chid. — 2nd ed. 
p. cm. 
BibUofirt^phy: p. 
Includes mdex. 

ISBN 0-07-045S12-0 ^ . . 

1 SciencB^Dicltonaries. 2 Technology— Didionanes. 
L Parke* , Sybil P. U. Tllte' Concise encyclopedia of science & 
tcchrvology. (II. Tide: Condsc cncydop«^dift o( science and 

Q^Si' 1989 88^275 
S03'.21--dcl9 

ISBN 0-07-0<*SSia-D 

For fnoro KifornMiton about other McGiaw-Hffl maieitols. 
ran 1.800-2^NCGRAW m the United Stales. In oth«r 
^ c}Miotri«.fc€all your nearegt McGraw-JtU ^nk^ 
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anaiysLs) and determine (qudntiidtiv^ Analysis) met&b and 
some nonmetais. Under optimum conditions, asliltle as 10'^° 
of an element per gram of sample can be determined. 
The steps in emission 5pectrochemica( analysis are: vapor- 
ization and ato'nizaiion of sample; excitation of atomic vapor 
resolution ol emitted radiatioh: and observation and measure- 
ment of resolved radiation. See SpECTAOSCopy. Ia-T.z.] 

EmiG&lvKy The ratio of ths radla&on intensfcy of a non- 
biafikbody to Che radiabon inrensity of a btackbody. This ratio, 
which is usually designated by the Greek tetter c is always less 
than Of just equal to one. The emissKnly characterizes the r«d^ 
ation or absorption quaCty of nonblackbodles. Published val- 
ues are readily avallabte for mo$t $vb$tances. Emissh/ibe$ vary 
with temperature and dlso vary throughout the speccmm. For 
an extended discussion of blackbody racfiatlon and related in- 
formatkin see H£aT raDiatton. (kC S.; PJ.w.I 

Emitter follower A circuit that utilizes a common collector 
transistor which provides less than unity voltage gain but high 
Input reslsl^e and low output resistance. This cIrcuH is used 
exienswety to provide isolation or Impedarvcfi matching be- 
twe^n two electronic circuits- 

The most common use for the emjtt^ follower Is as a device 
which performs the function of impedance fransform^tion over 
a wide range of frequendes with voltage ^ain dose to unfiy. In 
addition, the emitter follower increases the power level of the 
^aL Iccal 

Emotion An timbrella concept in the common language, 
typically defined by instantiation by rtletence lo a varteiy of 
men&l and behavioral states. These range from lust to a sense 
of liking, from joy to hostile aggression, and from esthetic ap- 
predatton to disgust Emotions aie usually considered to be 
accompanied by some de^e of internal frequently vtscerat 
exdremeni. as wdl as 9trarig evaluative components. EmO' 
tior^ are also often described a$ Imttionaf, that is, not sublet 
to debtieraiive coj^iion, and as Inteiferlng with nomnal 
thought processes. 

These latter qualities are often exacerbated In the emotional 
behavior and eaqsressSon seen in dinlcal cases. The expression 
of str0T>g emotions b typically considered to be symptomatic 
of some undeilynng conOict and even the positive emotions 
are used as indices of unusually strtMig attachments and atypi- 
cal eaifier ejipcriences. Slgmund Freud introduced the concept 
of repression to describe a de/ense mechanism ag^nsi the oc* 
currer^oe of strcmg emotional experiences. From the psychoan- 
alytic point of .view, what is repressed is not the ertiotion Itself, 
since the very ooncepl o! amotion implies consdous experi- 
ence, but rather the memory o( an event which. H ti became 
conscious, would lead to strong confQcts and erfU>tional conse- 
quences. Many other deter^se mechanisms, such as rationaJtea- 
tion and compulsive or obsessive neurotic symptorru, are also 
seen as aervfr^g the purpose of avoiding conscious confbrt and 
emotional sequelae. See NEUROSIS: PSYCHOaNALVSIS. (G.R ) 

Emphysema a disorder of pulmonary inflation character- 
ized by erxlargement and destruction of the air spaces. The liey 
element in this definition Is the word destnictSon for it irnpGes 
the inevendble loss of a given area of the pulmonary paren- 
chyma. Certain variants ol this coruHtion do not necessarily 
imply trreparable destruction of pulmoriaiy tissue but rath^ 
overdtecention of air spaces, and conse<tuendy are not prop- 
edy classified as emphysema. 

GeneraCted emphysema probably has many causes: most 
share chronic bronchiolitis as a factor. Narrow&ng at this level 
would cause retention of air, leac^g to dilatation and rupture 
of alveolar septa, increasing attention is being to hea\^ 
d^Metie smoking and air poUution as contribu0n9 factora. 
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Given the dilatation of ti^e air ^^es^ the total wf space In the 
lungs is increased. However, the lungs cannot be property 
emptied and are functionally impaired. 

Emphysema, if widespretM^, cause very serious limitation 
in physical acCvity. Many cases, however, are compatible with 
tong survival. CompKcatkins of severe emphysema rr^ude 
ri^t hean iallure (cor pulmonale). resplrBtoty addo^., and 
rupture of bullae with devekipment of pneumothorax 

The important vaHanks of emphysema are as follows. Cen* 
trilobular emphysema affects predomlnantiy respiraloiy bron- 
chioles wiihoui involvemcni ol the more peripheral elements. 
In difhise vesicular emphysema, the most common form, all 
elements of the respiraloiy unit (respUacoiy bronchiole, alveo- 
lar ducts, alveolar sacs, and alveoli) are dilated. Senile emphy^ 
sema was formerly applied to barret^h^ied ekterky people; 
however, functional impainneni is, In most cases, inconspicu- 
ous. This condition (5 also known as aging lung. (See Bho^- 

CHW. 0ISOf«?ERS. (V.E.C.I 



EmplrlCdl method The empirical method is gerterally 
characterised by the collection of a large amount of data be* 
foTc much speculation as to their signEft^nce, or without much 
idea of what tb expect, and Is to be contrasted wt(h more the- 
oretical methods in which the collection of emp'tflcal data \s 
gukled largely by preUmlnary theoreticAl exptoration of what 
to expect The empirical method is necessary In entering hith- 
erto completely unexplored fields and becomes increasingly 
less purely empirical as the greater is the acquired mastery of 
the flekl Successful use of an eauhiav^ empirical method 
demands a high degree of Intuitive abflity In the practitioner. 

lP.W.Br./G.Mo.| 

Emulsion a cfisperson of one liquid In a second (mmlsti- 
ble liquid. Since the majority of emulsons contein water as 
one of the phas^, it is customary to classify emulsions Into 
two types; the oli4n-water (OAM) type consisting of droplets of 
oil %lSapen^d in water, and the water-in-oil (W/0) type In 
which the phases are reversed. The continuous liquid Is re- 
ferred to as the cfispersion medium, and the liquid whk:h ts in 
the form of droplets is called the disperse phase. 

A stable emulsion consisting of two pure liquids cannot be 
prepared to achieve stability, a third component, an emulsify- 
ing agenL must be present Generally, the introduction of an 
emulsifylr^ agent will lower the interfadal tension of the two 
phases. A targe number of emulsifying agents are known; tfiey 
can be classified broadly into several grouos. The largest 
group is that of the soaps, detergents, and other eom|k3unds 
whose bask structure is a pamffiln chain temtinating In a polar 
^oup. Sonr>e solid powders can act as emtidsif^ by being 
wetted more by one phase tiian by the ottwr. Whichever 
pftase shows the greater wetting power wdi become the dis- 
per^on medium. Many natumUy occurring emulsions, such as 
milk or Mbber late^, are stabiliaed by pnoteins. Egg yolk pro- 
teins sabfl\i& mayonnaise and salad dressing. Ceitoin t>ydro- 
philic coDoids such as gum arabic or gelatin ^Iso stabilize 
waterin-oQ emulsions by a similar mode of action. See INTCR- 

PHASE OF PHASES. 

£raul^ns may be prepared readDy by shaking together the 
two Gqutds or by addfryg one phase drop by drop to the other 
ptiase with some form of agitation, such as irradiation by ultra- 
sonic waves of high inten^ty. in industry^ emulsification ts ac- 
complished by means of emubilying machines. 

The breaidng of emulsions Is neoessaiy in many industrial 
operations, lor exampta. in the separetion of water-in-oil emol- 
sions in the petroleum industry and (n product recovery from 
emulsions produced by the steam dstiUation of organic liquids. 
Emulsions may be broken by (I) addition of multivalent ions 
oi ctiarge opposite to the emulsion droplet, 12) chemical action 
(addition of acids to emufaions stabilised by aoeipd}, (3) fi^ez- 
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